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~ The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
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Paper No./Mail Date . 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of 
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DETAILED ACTION 

1. Claims 4, 13, 28, 38, 43, 51 and 57 have been previously cancelled. 

2. Claims 10, 12, 29 and 31 are now being cancelled. 

3. Claims 1-3, 5-9, 11, 14-27, 30, 32-37, 39-42, 44-50, 52-56 and 58 are allowed. 

EXAMINER'S AMENDMENT 

4. An examiner's amendment to the record appear below. Should the change and/ or additions 
be unacceptable to the Applicant, an amendment may be filed as provided by 37 CFR 1.312. To 
ensure consideration of such amendment, it MUST be submitted no later than the payment of issue 
fee. 

Authorization for examiner's amendment was given in a telephone interview with Gregory 
P. Durbin, Reg. No. 42,503, on June 25, 2010 to put the case in condition for allowance. 

5. The Claims are amended, as presented below, to adopt the changes provided by Applicant's 
representative on June 25, 2010. 

IN THE CLAIMS: 

The listings of claims below will replace all prior versions, and listings, of claims in the 
application as follows: 

Please cancel claims 10, 12, 29 and 31 and amend claims 1, 11, 16, 30, 33, 41, 47 and 55 as 

follows: 
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1. (Currently Amended) A tangible non-transitory computer readable storage medium 
comprising a computer-implemented software profiling tool that determines at least one data 
address from one or more instruction instances, and that identifies one or more memory reference 
objects, which are associated with the data address, as hindering execution of code that includes the 
instruction instances, wherein the instruction instances correspond to the code execution hindrance, 
wherein the memory reference objects include virtually addressable memory , the profiling tool 
a g gre gates addresses based on the memory reference objects and provides the ag gre gated addresses 
and an indication of die code execution hindrance corresponding to the aggregated addresses for 
one or more of storage and display. 

2. The software profiling tool of claim 1 wherein the memory reference objects include 
one or more of physical memory reference objects and logical memory reference objects. 

3. The software profiling tool of claim 2 wherein the memory reference objects include 
one or more of a cache, cache lines, cache levels, cache sub-blocks, memory controllers, addressable 
memory, and memory-management page translation units. 

4. (Cancelled) 

5. The software profiling tool of claim 2 wherein the logical memory reference objects 
include one or more of source-level data objects, memory segments, heap variables, variable 
instances, and stack variables. 
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6. The software profiling tool of claim 5 wherein the source4evel data objects include 
one or more of functions, statically linked objects, data structures, data types, data type definitions, 
operands, and expressions. 

7. The software profiling tool of claim 6 wherein the statically linked objects include 
one or more of global variables and static variables. 

8. The software profiling tool of claim 1 wherein the software tool includes one or 
more of a compiler, an interpreter, an optimization tool, and a virtual machine. 

9. The software profiling tool of claim 1 wherein the code includes one or more of 
machine code, byte code, and interpreted code. 

10. (Cancelled) 

1 1 . (Currently Amended) The software profiling tool of claim [[1 0]] 1 wherein the 
software tool utilizes at least a portion of the data addresses to aggregate the addresses. 

12. (Cancelled) 



13. (Cancelled) 
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14. The software profiling tool of claim 1 wherein the code execution hindrance 
corresponds to one or more sampled runtime events. 

15. The software profiling tool of claim 14 wherein the sampled runtime events include 
one or more of cache misses, cache references, data translation buffer misses, data translation buffer 
references, and counter condition events. 

16. (Currently Amended) A method for profiling code executing in a computer system, 
the method comprising: 

a processor and a storage medium including programmed instructions for: 
identifying an instruction instance that corresponds to a runtime event; 
determining a data address from the instruction instance; [[and]] 
determining a memory reference object from the determined address; 
wherein the data address includes a virtual address in the computer system^ 
aggregating a plurality of addresses that include the determined address, based on the 

memory reference object; and 

providing the ag gre gated plurality of addresses for one or more of display, storag e , and 

manipulation . 

17. The method of claim 16 wherein the runtime event is a sampled runtime event. 

18. The method of claim 1 6 wherein identifying the instruction instance comprises 
backtracking from a second instruction instance to the instruction instance. 
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19. The method of claim 16 wherein determining the address from the instruction 
instance comprises decoding the instruction instance. 

20. The method of claim 19 further comprising: 

decoding the instruction instance if a register that hosts the instruction instance is determined as 
valid. 

21 . The method of claim 20 w herein determining if the register is valid comprises: 
applying reverse register transformation with respect to the runtime event; and 
determining whether the register is valid based on the applied reverse register 

transformation. 

22. The method of claim 16 wherein the memory reference object includes a physical 
memory reference object or a logical memory reference object. 

23. The method of claim 22 wherein the physical memory reference object includes 
cache, a cache line, a cache sub-block, a cache level, a memory controller, or a memory-management 
page translation unit. 

24. The method of claim 16 wherein the logical memory reference object includes a 
source-level data object, a memory segment, a heap variable, or a stack variable. 
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25. The method of claim 24 wherein the sourcedevel data object includes a data type, a 
data type definition, a statically linked object, an operand, a data structure, or an expression. 

26. The method of claim 25 wherein the statically linked object includes a global variable 
or a static variable. 

27. The method of claim 16 wherein the instruction instances include memory accessing 
instructions. 

28. (Cancelled) 

29. (Cancelled) 

30. (Currently Amended) The method of claim [[29]] 16 wherein the aggregating of the 
plurality of addresses utilizes at least a portion of the addresses. 

31. (Cancelled) 

32. The method of claim 1 6 embodied as a computer program product encoded on one 
or more machine-readable physical storage media. 

33. (Currently Amended) A method of profiling code executing in a computer system, the 
method comprising: 
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using a processor and a memory, associating data addresses with memory reference objects, 
wherein the data addresses have been determined from instruction instances corresponding to code 
execution hindrance; [[and]] 

aggregating the data addresses based on their associated memory reference objects; and 
providing the aggregated data addresses for one or more of display, storage, and 
manipulation; 

wherein the data addresses include virtual addresses in the computer system. 

34. The method of claim 33 wherein the instruction instances include memory accessing 
instructions. 

35. The method of claim 33 wherein the code execution hindrance corresponds to one 
or more runtime events. 

36. The method of claim 35 wherein the runtime events are sampled runtime events. 

37. The method of claim 35 wherein the runtime events include one or more of counter 
condition events, cache misses, cache references, data translation buffer references, and data 
translation buffer misses. 



38. (Cancelled) 
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39. The method of claim 33 wherein said aggregating utilizes at least a portion of the 
data addresses. 

40. The method of claim 33 embodied as a computer program product encoded on one 
or more machine-readable physical storage media. 

41 . (Currently Amended) A method of profiling code in a computer system comprising: 
in the computer system including at least one processor and at least one non-transitory 

storage media, identifying an instruction instance corresponding to a runtime event; 
determining whether the instruction instance is valid; 

decoding the instruction instance to extract at least a portion of a data address if the 

instruction instance is valid; 

determining a memory reference object with the extracted portion of the address; [[and]] 
aggregating the data address with other addresses based at least in part on the memory 

reference object, wherein the memory reference object includes virtual addresses in the computer 

system ; and 

providing the ag gre gated data addresses for one or more of display, storage, and 
manipulation . 

42. The method of claim 41 further comprising associating the extracted portion of the 
data address with the memory reference object. 



43. (Cancelled) 
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44. The method of claim 41 wherein the runtime event is a sampled runtime event. 

45. The method of claim 41 further comprising: 

applying reverse register transformation with respect to the runtime event to determine if the 
instruction instance is valid. 

46. The method of claim 41 embodied as a computer program product encoded on one 
or more machine-readable physical storage media. 

47. A non-transitory computer program product for profiling code, encoded on one or 
more machine-readable physical storage media, the computer program product, which when 
executed, performs operations comprising: 

identifying a valid instruction instance that corresponds to a runtime event; 

determining a data address from the identified valid instruction instance; 

determining a memory reference object with the determined data address; [[and]] 

aggregating a set of addresses, which include the determined data address, based at least in 
part on the memory reference object, wherein the memory reference objects include virtually 
addressable memor y; and 

providing the aggregated set of addresses for one or more of display, storage, and 
manipulation . 
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48. The computer program product of claim 47 wherein the operations further comprise 
associating the determined data address with the memory reference object. 

49. The computer program product of claim 47 wherein the operations further 
comprise: 

applying reverse register transformation with respect to the runtime event; and determining 
if the instruction instance is valid from the applied reverse register transformation. 

50. The computer program product of claim 47 wherein the memory reference object 
includes a physical memory reference object or a logical memory reference object. 

51. (Cancelled) 

52. The computer program product of claim 50 wherein the logical memory reference 
object includes a source-level data object, a memory segment, a heap variable, a variable instance, 
and a stack variable. 

53. The computer program product of claim 52 wherein the sourcedevel data object 
includes a data type, a data type definition, an operand, a statically linked object, a data structure, or 
an expression. 

54. The computer program product of claim 53 wherein the statically linked object 
includes a global variable or a static variable. 
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55. (Currently Amended) An apparatus comprising: 
a processor; 

memory; and 

means for identifying a memory reference object and identifying a data address 
corresponding thereto from an instruction instance that corresponds to one or more runtime events, 
and aggregating a set of addresses that include the data address, based at least in part on the memory 
reference object, wherein the memory reference object includes virtually addressable memory : and 

means for providing the aggregated addresses and an indication of code execution hindrance 
corresponding to die aggregated addresses for one or more of storage and display. 

56. The apparatus of claim 55 wherein the memory reference object includes a physical 
memory reference object or a logical memory reference object. 

57. (Cancelled) 

58. The apparatus of claim 56 wherein the processor includes event condition counters. 



-End- 
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Allowable Subject Matter 

6. The following is an examiner's statement of reasons for allowance: 

As applicant pointed out under Remark section, pages 8-9, Yates Jr., et al. (US 7,111,290), 
taken either singly and/ or in combination with other cited prior arts, do not teach the combined 
functional limitations of identifying one or more memory reference objects, which are associated 
with the data address, as hindering execution of code that includes the instruction instances, wherein 
the instruction instances correspond to die code execution hindrance, wherein the memory 
reference objects include virtually addressable memory, the profiling tool aggregates addresses based 
on the memory reference objects and provides the aggregated addresses and an indication of the 
code execution hindrance corresponding to the aggregated addresses for one or more of storage and 
display, as recited in such manners in each of independent claims 1,16, 33, 41, 47 and 55. 

Prior arts of record do not teach and/ or suggest these claimed limitations, thus, all remaining 
pending claims 1-3, 5-9, 11, 14-27, 30, 32-37, 39-42, 44-50, 52-56 and 58 are allowed. 

Any comments considered necessary by applicant must be submitted no later than the payment 
of the issue fee and, to avoid processing delays, should preferably accompany the issue fee. Such 
submissions should be clearly labeled "Comments on Statement of Reasons for Allowance." 

Conclusion 

7. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to ISAAC T. TECKLU whose telephone number is (571) 272-7957. The 
examiner can normally be reached on M-TH 9:300A - 8:00P. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Tuan Q. Dam can be reached on (571) 272-3695. The fax phone number for the organization 
where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like 
assistance from a USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Isaac T Tecklu/ 
Examiner, Art Unit 2192 



/Tuan Q. Dam/ 

Supervisory Patent Examiner, Art Unit 2192 



